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(54) FABRICATION OF SEMICONDUCTOR DEVICE 

(57)Abstract 

PURPOSE: To reduce fabrication cost by reducing the number of fabrication 
steps. 

CONSTITUTION: In the first step, poly-Si film 4 is deposited, as a first 
conductive film, on the surface of a semiconductor substrate 1 and an insulation 
film 5 is deposited on the film 4 as shown at (a). The insulation film 5 is then 
patterned in the first region 1a of the semiconductor substrate 1 as shown at (b). 
In the second step, a WSi film 6 is deposited as a second conductive film on the 
poly-Si film 4 while covering the pattern of the insulation film 5 as shown at (c). 
In the third step, a resist film 7 is patterned in the second region 1b of the 
semiconductor substrate 1 as shown at (d). In the fourth step, the poly-Si film 4 
and the WSi film 6 are removed by anisotropic etching as shown at (e). In the 
fourth step, the anisotropic etching is effected to leave the poly-Si film 4 in the 
first region 1b while the poly-Si film and WSi film 6 are left in the second region 
1b. 
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♦ NOTICES* 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The 1st process which forms the pattern of said insulator layer in the 1st field of said semi- 
conductor base after forming the 1 st electric conduction film and an insulator layer in a semi-conductor 
base front face in order, The 2nd process which forms the 2nd electric conduction film for the pattern 
of said insulator layer on said 1st electric conduction film in the state of a wrap, The 3rd process which 
forms the pattern of the resist film in the 2nd field of said semi-conductor base, The manufacture 
approach of the semiconductor device characterized by consisting of the 4th process which removes 
this 1 st electric conduction film and this 2nd electric conduction film in the condition of performing 
anisotropic etching, and leaving said 1st electric conduction film to said 1st field, and leaving said 1st 
electric conduction film and said 2nd electric conduction film to said 2nd field. 

[Claim 2] The 1st electric conduction film which becomes a semi-conductor base front face from the 
ingredient which uses silicon as a principal component at least. The 1st process which forms the pattern 
of said insulator layer in the 1 st field of said semi-conductor base after forming an insulator layer in 
order, The pattern of said insulator layer is heat-treated after forming the refractory metal film on said 
1 st electric conduction film in the state of a wrap. Said 1 st electric conduction film and said refractory 
metal film other than said 1st field silicide-ization The 2nd process which forms the 2nd electric 
conduction film which comes to react, and removes said still more nearly unreacted refractory metal film, 
The 3rd process which forms the pattern of the resist film in the 2nd field of said semi-conductor base, 
The manufacture approach of the semiconductor device characterized by consisting of the 4th process 
which removes this 1st electric conduction film and this 2nd electric conduction film in the condition of 
performing anisotropic etching, and leaving said 1st electric conduction film to said 1st field, and leaving 
said 1st electric conduction film and said 2nd electric conduction film to said 2nd field. 
[Claim 3] The 1st electric conduction film which becomes a semi-conductor base front face from the 
ingredient which uses silicon as a principal component at least, The 1 st process which forms the pattern 
of said insulator layer in the 1 st field of said semi-conductor base after forming an insulator layer in 
order, The pattern of said insulator layer is heat-treated after forming the refractory metal film on said 
1st electric conduction film in the state of a wrap. Said 1st electric conduction film and said refractory 
metal film other than said 1st field silicide-ization The 2nd process which forms the 2nd electric 
conduction film which comes to react, The 3rd process which forms the pattern of the resist film in the 
2nd field of said semi-conductor base, Anisotropic etching is performed. While removing said unreacted 
refractory metal film of said 1st field The manufacture approach of the semiconductor device 
characterized by consisting of the 4th process which removes this 1st electric conduction film and this 
2nd electric conduction film in the condition of leaving said 1 st electric conduction film to said 1 st field, 
and leaving said 1st electric conduction film and said 2nd electric conduction film to said 2nd field. 
[Claim 4] In the manufacture approach of a semiconductor device given in claim 1 thru/or claim 3 any 1 
term or it performs the process which uses the pattern of said insulator layer as a mask, and introduces 
an impurity into said 1st electric conduction film other than said 1st field between said 1st process and 
said 2nd process The manufacture approach of the semiconductor device characterized by performing 
the process which uses the pattern of said insulator layer as a mask, and introduces an impurity at least 
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into one of said 1st electric conduction film other than said 1st field, and said 2nd electric conduction 
film between said 2nd process and said 3rd process. 

[Claim 5] The manufacture approach of the semiconductor device characterized by forming in the 2nd 
field of said semi-conductor base in the condition of having made some patterns of the insulator layer of 
said 1st field overlapping the pattern of said resist film at said 3rd process in the manufacture approach 
of a semiconductor device given in claim 1 thru/or claim 4 any 1 term. 

[Claim 6] The 1st electric conduction film which said 2nd electric conduction film consisted of tungsten 
silicide, and was formed at said 1st process in the manufacture approach of a semiconductor device 
given in claim 1 thru/or claim 5 any 1 term is the manufacture approach of the semiconductor device 
characterized by coming to introduce boron or 2 boron fluoride. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the manufacture approach of the semiconductor device 

containing an MOS transistor, resistance, or a bipolar transistor. 

[0002] 

[Description of the Prior Art] It is the gate of former and MOS TORANJITA n+ When forming by the 
polycide which is the laminated structure of mold polish recon (Poly-Si) and the silicide of a refractory 
metal, in order to attain low resistance-ization of the gate, the polycide forms the resistance which 
consists of Poly-Si independently. Drawing 8 shows the conventional example of the manufacture 
approach of a semiconductor device including MOS TORANJITA which has such the polycide gate, and 
resistance. 

[0003] As shown in drawing 8 (a), field oxide 51 is formed in 50 front faces of the base which consists of 
silicon (Si) first in a conventional method. Then, the polycide gate 56 which is what carried out the 
laminating of gate oxide 53, the Poly-Si film 54 of n mold, and the tungsten silicide (WSi) film 55 to order, 
and is constituted by base 50 front face of the component formation schedule field 52 surrounded by 
field oxide 51 is formed. And it is n to the base 50 of the component formation schedule field 52. - The 
LDD (Lightly Doped Drain) field 57 of a mold, the source / drain field 58 of n+ mold, etc. are formed. 
[0004] Next, as shown in drawing 8 (b), the silicon oxide (Si02) film 59 is formed all over a base 50 
including the polycide gate 56. Then, Si02 on field oxide 51 On the film 59, the pattern of resistance 61 
which consists of Poly-Si film 60 of p mold is formed. And it is Si02 in the condition that the Poly-Si 
film 60 is included as shown in drawing 8 (c). After forming an insulator layer 62 on the film 59, the 
contact hole 63 and wiring 64 which lead to each of the Poly-Si film 60, and the source / drain field 58 
are formed. According to the above process, the semiconductor device 66 including MOS transistor 65 
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of the polycide gate 56 and resistance 61 is formed. 
[0005] 

[Problem(s) to be Solved by the Invention] Since resistance cannot be formed with a conventional 
method by the polycide which forms the gate as described above, the Poly-Si film for resistance is 
formed apart from the gate, and pattern NINGU is performed. For this reason, the number of production 
processes increased and increase of a manufacturing cost is caused. It aims at offering the manufacture 
approach of a semiconductor device that it can be made in order that this invention may solve the 
above-mentioned technical problem, and the number of production processes can be reduced, and a 
manufacturing cost can be reduced. 
[0006] 

[Means for Solving the Problem] By the 1 st approach of this invention for solving the above-mentioned 
technical problem, the 1st electric conduction film and an insulator layer are first formed in a semi- 
conductor base front face in order at the 1st process. Then, the pattern of an insulator layer is formed 
in the 1 st field of a semi-conductor base. Subsequently, at the 2nd process, the 2nd electric conduction 
film is formed for the pattern of the insulator layer on the 1 st electric conduction film in the state of a 
wrap. Then, the pattern of the resist film is formed in the 2nd field of the above-mentioned semi- 
conductor base at the 3rd process. Furthermore at the 4th process, a semiconductor device is 
manufactured by performing anisotropic etching and removing the 1st electric conduction film and the 
2nd electric conduction film. At this 4th process, anisotropic etching is performed in the 2nd field again 
so that it may leave the 1st electric conduction film and the 2nd electric conduction film, so that it may 
leave the 1 st electric conduction film to the 1 st field. 

[0007] By the 2nd approach, the 1st process of the 1st approach of the above is performed first. The 
1st electric conduction film is formed at least with the ingredient which uses silicon as a principal 
component in that case. At the 2nd process, the refractory metal film is formed on the 1st electric 
conduction film so that the pattern of an insulator layer may be covered. Heat-treat next, the 1 st 
electric conduction film and refractory metal film other than the 1st field are made to silicide — ization- 
react, and the 2nd electric conduction film which consists of silicide film is formed. Furthermore, the 
unreacted refractory metal film is removed. And the 3rd process and the 4th process of the 1 st 
approach of the above are performed in order. 

[0008] It is also possible to remove by the anisotropic etching of the 3rd process, without performing 
removal of the unreacted refractory metal film performed at the 2nd process of the 2nd approach of the 
above at the 2nd process. 

[0009] Moreover, by the 1st approach and the 2nd approach, the process which uses the pattern of an 
insulator layer as a mask and introduces an impurity into the 1st electric conduction film other than the 
1st field between the 1st process and the 2nd process may be performed. Or the process which uses 
the pattern of an insulator layer as a mask and introduces ah impurity at least into one of the 1st 
electric conduction film other than the 1st field and the 2nd electric conduction film between the 2nd 
process and the 3rd process may be performed. It is also possible to form the pattern of the resist film 
in the 2nd field of a semi-conductor base at each 3rd process of the 1st approach and the 2nd 
approach, furthermore, so that some patterns of the insulator layer of the 1 st field may be made to 
overlap. 

[0010] In addition, each 2nd electric conduction film of the 1st approach and the 2nd approach consists 
of WSi. Moreover, as for the 1st electric conduction film formed at the 1st process, boron (B) or 2 boron 
fluoride (BF2) is introduced. 
[0011] 

[Function] By the 1st approach of this invention, the pattern which consists of the 1st electric 
conduction film is formed in the 1st field by one anisotropic etching, simultaneously the pattern which 
consists of the same 1st electric conduction film as the 1st field and the 2nd electric conduction film is 
formed in the 2nd field. 
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[0012] By the 2nd approach, in order to make the pattern of an insulator layer carry out and silicide — 
ization-react to a mask, the 1st electric conduction film remains in the 1st field. By performing one 
anisotropic etching still like the above, the pattern which consists of the 1st electric conduction film is 
formed in the 1st field, simultaneously the pattern which consists of the same 1st electric conduction 
film as the 1st field and the 2nd electric conduction film is formed in the 2nd field. 
[0013] 

[Example] Hereafter, the example of the 1st approach of this invention and the manufacture approach of 
the semiconductor device concerning the 2nd approach is explained based on a drawing. Drawing 1 is 
process drawing showing the 1st example of the 1st approach, and shows the case where form 
resistance in the 1st field of a semi-conductor base, and the gate of a nMOS transistor is formed in the 
2nd field. 

[0014] The 1st process first shown in drawing 1 (a) and drawing 1 (b) is performed. That is, thermal 
oxidation of 950 degrees C and 120min extent is performed using the existing LOCOS technique, and 
the field oxide 2 of about 400nm thickness is formed in semi-conductor base 1 front face which consists 
of Si as shown in drawing 1 (a). At this time, field oxide 2 is formed in the condition of surrounding 2nd 
field 1b of the semi-conductor base 1. A part of field in which field oxide 2 was formed is set to 1st field 
1a. Then, although not illustrated, etching removes masks for oxidization, such as a nitride used with the 
LOCOS technique. 

[0015] Subsequently, thermal oxidation between about 18 min is performed at about 950 degrees C, and 
about 20nm gate oxide 3 is formed in semi-conductor base 1 front face of 2nd field 1b. Then, at the 
temperature of about 650 degrees C, the Poly-Si film 4 is formed on field oxide 2 and gate oxide 3 by 
chemical vapor deposition (it is hereafter described as a CVD method). This becomes the 1 st electric 
conduction film. Thickness of the Poly-Si film 4 is set to about 150nm. 

[0016] Next, the impurity which determines the resistance of the resistance 8 to form all over Poly-Si 
film 4 is doped, although the same n mold as the gate 9 to form is sufficient as the impurity to dope — 
B and BF2 with the small temperature dependence of resistance etc. — the thing of p mold is desirable. 
For example, he is BF2 when sheet resistance forms the resistance 8 of p mold which is 2kohm/** 
extent. What is necessary is just to carry out an ion implantation by 30keV(s) and about [ 4.5x1 01 4cm - 
]2. 

[0017] subsequently, it is shown in drawing 1 (b) — as — a CVD method — the temperature of about 
400 degrees C — the Poly-Si film 4 top — Si02 from — the becoming insulator layer 5 is formed in 
about 1 50-300nm thickness. Then, after forming the resist film (not shown) on an insulator layer 5, 
pattern NINGU of the resist film is carried out with lithography, and the mixed-gas system of 3 oxygen 
(02) / methane fluoride (CHF3) performs anisotropic etching further, for example. And the pattern of an 
insulator layer 5 is formed on the Poly-Si film 4 of 1st field 1a of the semi-conductor base 1. 
[0018] Next, in the 2nd process shown in drawing 1 (c), the WSi film 6 is formed on the Poly-Si film 4 at 
the temperature of about 400 degrees C with a CVD method. This becomes the 2nd electric conduction 
film. The WSi film 6 also forms the pattern of an insulator layer 5 in the state of a wrap, for example, 
forms it in about 100nm thickness. 

[001 9] then, the pattern of an insulator layer 5 — a mask — carrying out — the inside of the 1 st 
electric conduction film other than 1st field 1a, and the 2nd electric conduction film — at least — on 
the other hand, an impurity is doped. This doping is doping for forming the gate 9. In the 1 st example, 
since the 2nd electric conduction film is formed by the WSi film 6, the ion implantation of the P is 
carried out to the Poly-Si film 4 of the 1st electric conduction film by 25keV(s) and about [ 5x1 01 5cm - 
] 2. In addition, before the ion implantation concerned forms the WSi film 6 that is, it may be performed 
after the pattern formation of an insulator layer 5. 

[0020] Subsequently, at the 3rd process shown in drawing 1 (d), the resist film 7 is formed on the WSi 
film 6. Then, the pattern of the resist film 7 is formed on the WSi film 6 of 2nd field 1b with lithography. 
[0021] Then, at the 4th process shown in drawing 1 (e), anisotropic etching which used the mixed-gas 
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system of sulfur hexafluoride (SF6)/dichlorotetrafluoroethane (C2 CI two F4) f for example is performed. 
And the Poly-Si film 4 and the WSi film 6 are removed in the condition of leaving the Poly-Si film 4 to 
1st field 1a, and leaving the Poly-Si film 4 and the WSi film 6 to 2nd field 1b. Then, the resist film 7 is 
removed. 

[0022] While the pattern of resistance 8 set to 1st field 1a from the Poly-Si film 4 is formed of the 
above process, the gate 9 of the polycide which is the laminated structure of the Poly-Si film 4 and the 
WSi film 6 is formed in 2nd field 1 b. In addition, when manufacturing the semiconductor device containing 
resistance 8 and the nMOS transistor which has the gate 9 f the process described further below is 
performed. 

[0023] Drawing 2 is the sectional view of the semiconductor device formed of the 1 st example. As 
illustrated, after the 4th process is n to the semi-conductor base 1 of 2nd field 1 b by the existing 
technique. - The LDD field 10 of a mold, and n+ The source / drain field 1 1 of a mold are formed. Then, 
the contact hole 13 and wiring 14 which lead to each of the Poly-Si film 4 which forms an insulator layer 
12 all over the semi-conductor base 1 in the condition that the pattern of the gate 9 and an insulator 
layer 5 is included, and forms resistance 8 further, and the source / drain field 1 1 are formed. By 
performing the above-mentioned process, the semiconductor device containing resistance 8 and the 
nMOS transistor 15 of the gate 9 of a polycide is formed. 

[0024] In the 1st example of the above, the pattern of an insulator layer 5 becomes an etching mask 
while becoming the protective coat of the Poly-Si film 4 of 1st field 1a in the case of anisotropic etching. 
For this reason, the gate 9 of a polycide set to 2nd field 1b from the Poly-Si film 4 and the WSi film 6 is 
formed at the same time the pattern of resistance 8 set to 1st field 1a from the Poly-Si film 4 is formed 
by one anisotropic etching. 

[0025] Therefore, since the process which etches the pattern of resistance 8 independently [ the gate 
9 ] becomes unnecessary, as compared with a conventional method, the number of production 
processes of the part can be reduced, and reduction of a manufacturing cost can be aimed at. 
[0026] in order [ moreover, ] to form the resistance 8 of a p mold which is different in the gate 9 of n 
mold in the above-mentioned example — the Poly-Si film 4 whole surface — B and BF2 etc. — when 
high-concentration p mold impurity is introduced, p mold impurity is introduced also into the Poly-Si film 
4 of gate 9 part. However, since the 2nd electric conduction film is formed by the WSi film 6, even if p 
mold impurity is introduced into the Poly-Si film 4 of gate 9 part, the gate 9 of n mold can be formed 
easily. This is based on the following reasons. 

[0027] That is, in the 1 st example, in order to form the nMOS transistor of a surface channel, a polycide 
is doped in n mold. Therefore, when performing the ion implantation of n mold impurity all over Poly-Si 
film 4 at the 1st process, n mold high impurity concentration of the Poly-Si film 4 of the gate 9 is fully 
large, and the Poly-Si film 4 degenerates. However, the resistance 8 of n mold has the fault that the 
temperature dependence of resistance is large. 

[0028] The resistance 8 of p mold has the advantage that the temperature dependence of resistance is 
as small as the abbreviation one half of n mold. When forming this p type of resistance 8, the ion 
implantation of the p mold impurity is carried out to the Poly-Si film 4 at the 1st process like the 
above-mentioned example. However, if the ion implantation of the p mold impurity is carried out, n mold 
ion which the p mold ion introduces into the Poly-Si film 4 at the 2nd process will be offset, and n mold 
high impurity concentration of the Poly-Si film 4 of the gate 9 will be reduced. Consequently, when an 
electrical potential difference is impressed to the gate 9, a depletion layer may spread in the Poly-Si 
film 4. 

[0029] However, when the gate 9 is formed like the 1 st example by the tungsten (W) polycide of the 
Poly-Si film 4 and the WSi film 6, p mold impurity introduced into the Poly-Si film 4 like a heat process 
like annealing at the time of the source / drain field 1 1 formation added at a next process is spread in 
the WSi film 6. That is, p mold impurity introduced into the Poly-Si film 4 is sucked up in the WSi film 6. 
Consequently, p mold high impurity concentration in the Poly-Si film 4 of the gate 9 falls. 
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[0030] As an example, B concentration in the Poly-Si film 4 and P concentration are about [ 2x1 020cm 
- ] three, respectively, and the SIMS analysis result of B concentration in W polycide when heat- 
treating 20min extent at about 900 degrees C is shown in drawing 3 . As illustrated, after B 
concentration in the Poly-Si film 4 which had about [ 2x1 020cm - ] three at the beginning heat-treating, 
it falls to about [ two to 5x1 01 8cm - ] three, and it turns out that the WSi film 6 is going up to about 
[ 1x1 021 cm - ] three on the contrary. 

[0031] On the other hand, since P introduced into the Poly-Si film 4 is not sucked up in the WSi film 6, 
although not illustrated, P concentration in the Poly-Si film 4 is still as high as about [ 2x1 020cm - ] 
three. B concentration which remains in the Poly-Si film 4 is 40 to about 1/100, and the Poly-Si film 4 
degenerates, without almost being influenced. Therefore, by forming the gate 9 which forms the 2nd 
electric conduction film by the WSi film 6, and consists of a W polycide, also when forming the 
resistance 8 of p mold, the gate 9 of n mold can be formed easily. 

[0032] In addition, although the impurity which determines the resistance of resistance 8 to Poly-Si4 
after membrane formation of the Poly-Si film 4 of the 1st electric conduction film is introduced in the 
1st example, it is also possible to introduce an impurity at the time of membrane formation of the Poly- 
Si film 4. Moreover, although the 1st electric conduction film was formed by the Poly-Si film 4 and the 
2nd electric conduction film was formed by the WSi film 6 in the 1st example, it is not limited to this. For 
example, it is also possible to form the 2nd electric conduction film by refractory metals and those 
silicide film, such as W, titanium (Ti), cobalt (Co), nickel (nickel), molybdenum (Mo), and platinum (Pt). 
[0033] Moreover, in order to form the gate 9 of a different conductivity type from resistance 8, the 
impurity is introduced at the 2nd process, but when the conductivity type of resistance 8 and the gate 9 
is the same, it is not necessary to perform the introductory process of the impurity. 
[0034] Next, the 2nd example of the 1st approach is explained. Drawing 4 is process drawing of the 2nd 
example, and drawing 5 is the contraction top view of drawing 4 (a). In the 2nd example, after performing 
the 1st process of the 1st example, the 2nd process, and the same process, the 3rd process shown in 
drawing 4 (a) and drawing 5 is performed. In addition, by drawing 5 , the WSi film 6 is omitted on account 
of explanation. 

[0035] That is, the resist film 7 is formed on the WSi film 6. Then, the pattern of the resist film 7 is 
formed on the WSi film 6 of 2nd field 1b with lithography in the condition of making some patterns of the 
insulator layer 5 of 1st field 1a overlapping. And anisotropic etching which used the pattern of an 
insulator layer 5 and the pattern of the resist film 7 as the mask is performed like the 4th process of the 
1st example, and the resist film 7 is removed next. 

[0036] In this 2nd example, since the pattern of the resist film 7 is formed in the condition of 
overlapping some patterns of an insulator layer 5, after anisotropic etching is formed in the condition 
that the gate 9 and the pattern of resistance 8 were connected by the WSi film 6 as shown in drawing 4 
(b). Therefore, in the formation process of the contact hole 13 and wiring 14 which are performed after 
forming an insulator layer 1 2 all over the semi-conductor base 1 , the contact hole 1 3 for connecting the 
gate 9 and the pattern of resistance 8 and formation of wiring 14 become unnecessary. Therefore, 
according to the 2nd example, a wiring process can be simplified. 

[0037] Next, it explains using process drawing showing the 3rd example of the 1st approach in drawing 
6 . The 3rd example is an example in the case of manufacturing BiCMOS which has the bipolar (it is 
hereafter described as Bip) transistor of two-layer Poly-Si structure as a semiconductor device. Here, 
the base electrode of a Bip transistor is formed in the 1st field of a semi-conductor base, and the gate 
of an MOS transistor is formed in the 2nd field. Furthermore, the emitter of a Bip transistor and a 
collector are formed in the 3rd field of a semi-conductor base. In addition, the collector of a Bip 
transistor is omitted in drawing 6 . 

[0038] As first shown in drawing 6 (a), field oxide 2 is formed in semi-conductor base 1 front face which 
consists of Si like the 1st process of the 1st example. The field film 2 is formed in the condition of 
surrounding 2nd field 1b and 3rd field 1c, in that case. A part of field in which this field oxide 2 was 
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formed is set to 1 st field 1 a. And it oxidizes thermally and an oxide film (not shown) is formed in gate 
oxide 3 and semi-conductor base 1 front face of 3rd field 1c at 2nd field lb. 

[0039] Subsequently, lithography and etching remove the oxide film of 3rd field 1 c. Then, with a CVD 
method, the Poly-Si film 4 is formed in the whole semi-conductor base 1 front face as the 1st electric 
conduction film. Thickness of the Poly-Si film 4 is set to about 150nm. Next, all over Poly-Si film 4, 
doping for base-electrode 21 formation is performed. For example, to the Poly-Si film 4 whole surface, 
he is BF2 of p mold. An ion implantation is carried out by 30keV(s) and about [ 3x1 01 5cm - ] 2. In order 
to reduce resistance of a base electrode 21, p mold high impurity concentration is higher than the case 
of the resistance 8 which the 1 st example explained. 

[0040] subsequently, the 1st example — the same — carrying out — the Poly-Si film 4 top — Si02 
from — the becoming insulator layer 5 is formed. Furthermore by lithography and anisotropic etching, 
the pattern of an insulator layer 5 is formed on the Poly-Si film 4 of 1st field 1a of the semi-conductor 
base 1, and 3rd field 1c. Next, the WSi film 6 as the 2nd electric conduction film is formed on the Poly- 
Si film 4 like the 2nd process of the 1st example. The WSi film 6 also forms the pattern of an insulator 
layer 5 in the state of a wrap, for example, forms it in about 100nm thickness. 
[0041] then, the pattern of an insulator layer 5 — a mask — carrying out — the inside of the 1 st 
electric conduction film other than 1st field 1a and 3rd field 1b, and the 2nd electric conduction film — 
at least — on the other hand, an impurity is doped. This doping is doping for forming the gate 9. Since 
the 2nd electric conduction film is formed by the WSi film 6 in the 3rd example, the ion implantation of 
the P is carried out to the Poly-Si film 4 of the 1st electric conduction film by 25keV(s) and about 
[ 5x1 01 5cm - ] 2. In addition, after forming the pattern of an insulator layer 5, the ion implantation 
concerned may be performed before forming the WSi film 6. 

[0042] Subsequently, the pattern of the resist film 7 is formed on the WSi film 6 of 2nd field 1b like the 
3rd process of the 1 st example. Then, as shown in drawing 6 (b), the Poly-Si film 4 and the WSi film 6 
are removed in the condition of performing anisotropic etching like the 4th process of the 1st example, 
and leaving the Poly-Si film 4 to 1 st field 1a and 3rd field 1 c, and leaving the Poly-Si film 4 and the WSi 
film 6 to 2nd field 1b. Then, the resist film 7 is removed. 

[0043] While the base electrode 21 set to 1st field 1a from the Poly-Si film 4 is formed of the above 
process, the gate 9 of the polycide which is the laminated structure of the Poly-Si film 4 and the WSi 
film 6 is formed in 2nd field 1b. 

[0044] In addition, BiCMOS which has the Bip transistor of two-layer Poly-Si structure by performing 
the process further shown in drawing 6 R> 6 (c) is formed, i.e., after removal of the resist film 7 is n to 
the semi-conductor base 1 of 2nd field 1b by the existing technique. - The LDD field 10 of a mold, and 
n+ The source / drain field 1 1 of a mold are formed. Then, an insulator layer 12 is formed all over the 
semi-conductor base 1 in the condition that the pattern of the gate 9 and an insulator layer 5 is 
included. 

[0045] Furthermore, after forming the contact hole 24 which reaches the semi-conductor base 1 in 3rd 
field 1c which forms an emitter 22, p mold diffusion layer 25 is formed in the semi-conductor base 1 of 
the lower part of a contact hole 24. In addition, in the circumference of p mold diffusion layer 25 of the 
semi-conductor base 1, it is p+ by annealing at the time of the source / the drain field 1 1 formation 
above-mentioned since B which is high-concentration p mold impurity is introduced into the Poly-Si film 
4. The mold diffusion layer 26 is formed. 

[0046] Subsequently, the front face of a contact hole 24 is included and it is n+ on an insulator layer 12. 
After forming the Poly-Si film 28 of a mold, the pattern of the Poly-Si film 28 is formed in 3rd field 1c. 
And an insulator layer 29 is further formed all over insulator layer 12 except the Poly-Si film 28 top 
formed in contact hole 24 front face, and the contact hole 13 and wiring (not shown) which lead to the 
Poly-Si film 4 of 1st field 1b and each of the source / drain field 1 1 further are formed. Of this, BiCMOS 
which consists of a Bip transistor 23 of two-layer Poly-Si structure and a nMOS transistor 1 5 of the 
gate 9 of a polycide is formed. 
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[0047] Also in the 3rd example, the pattern of the gate 9 and the pattern of a base electrode 21 are 
formed by one anisotropic etching. For this reason, as compared with a conventional method, it is a 
small routing counter, and BipCMOS which consists of a Bip transistor 23 of two-layer Poly-Si 
structure and a nMOS transistor 15 of the gate 9 of a polycide can be manufactured by low cost. 
[0048] Moreover, in the above-mentioned example, about [ 2x1 020cm - ] three B and P are doped in the 
Poly-Si film 4 of the gate 9. However, after wanting to form the 2nd electric conduction film which 
constitutes a polycide by the WSi film, the WSi film 6 sucks up B like a heat process, and the 
concentration of B falls about [ two to 5x1 01 8cm - ] to three. Consequently, the Poly-Si film 4 of the 
gate 9 is doped by high-concentration n mold, and degenerates. Therefore, also when forming the base 
electrode 21 of p mold, the gate 9 of n mold can be formed easily. 

[0049] In addition, in the Bip transistor 23 of two-layer Poly-Si structure, if a base electrode 21 is 
formed for example, by W polycide, p mold impurity in Poly-Si of W polycide, for example, B, will be 
sucked up in WSi of W polycide. And p mold high impurity concentration in Poly-Si will fall, diffusion of B 
to the inside of the semi-conductor base 1 will be controlled, and contact resistance with Poly-Si and Si 
of the semi-conductor base 1 will increase. Therefore, when forming the Bip transistor 23 of two-layer 
Poly-Si structure, it is desirable not to form a base electrode 21 by W polycide, but to form by Poly-Si, 
as the 3rd example described. 

[0050] Next, an example of the 2nd approach of this invention is explained using process drawing shown 
in drawing 7 . In this example, resistance is formed in the 1 st field of a semi-conductor base, and the 
gate of a nMOS transistor is formed in the 2nd field. The 1st process first stated in the 1st example of 
the 1st approach is performed. Then, the 2nd process shown in drawing 7 (a) is performed. 
[0051] At the 2nd process, the refractory metal film which consists of Ti, W, Co, nickel, Mo, and Pt is 
formed on the Poly-Si film 4 of the 1st electric conduction film. In this example, the W film 31 is formed 
on the Poly-Si film 4 of the 1st electric conduction film with about 700-degree C CVD method, for 
example using the mixed-gas system of 6 tungsten fluoride (WF6) and hydrogen (H2). The W film 31 also 
forms the pattern of an insulator layer 5 in the state of a wrap, for example, forms it in about 80nm 
thickness. In addition, the W film 31 may be formed by the sputtering method. 

[0052] Then, annealing for about 1 0 - 30 minutes is performed at the temperature of about 700-800 
degrees C. By performing annealing, as shown in drawing 7 (b). the Poly-Si film 4 and the W film 31 other 
than 1st field 1a silicide — ization-react. And the WSi film 6 is formed on Poly-Si film 4 other than 1st 
field 1a. Moreover, the W film 31 on pattern NINGU of an insulator layer 5 remains, while it has been 
unreacted. 

[0053] then, the 2nd process of the 1st example — the same — carrying out — the inside of the 1st 
electric conduction film other than 1st field 1a, and the 2nd electric conduction film — at least — on 
the other hand, an impurity is doped. Since the 2nd electric conduction film consists of WSi in this 
example, the ion implantation of the P is carried out to the Poly-Si film 4 of the 1st electric conduction 
film by 25keV(s) and about [ 5x1 01 5cm - ] 2. 

[0054] Subsequently, at the 3rd process, as shown in drawing 7 (b), the unreacted W film 31 is 
alternatively removed using wet etching. Then, the pattern of the resist film 7 is formed on the WSi film 
6 of 2nd field 1b like the 3rd process of the 1st example. And anisotropic etching is performed like the 
4th process of the 1st example. In addition, the unreacted W film 31 may be removed to the Poly-Si film 
4, the WSi film 6, and coincidence in the case of anisotropic etching, or may be removed by dry etching 
before anisotropic etching. 

[0055] While the pattern of the resistance 8 of p mold set to 1st field 1a from the Poly-Si film 4 is 
formed of the above process, the gate 9 of the polycide of n mold which is the laminated structure of 
the Poly-Si film 4 and the WSi film 6 is formed in 2nd field 1b. 

[0056] In this example, in order to make the pattern of the insulator layer 5 of 1st field 1a carry out and 
silicide — ization-react to a mask, the Poly-Si film 4 remains in 1st field 1a. Moreover, the pattern of 
resistance 8 and the polycide of the gate 9 can be formed by one anisotropic etching like the 1st 



example of the 1st approach. Therefore, since it can manufacture by the small routing counter as 
compared with a conventional method, a manufacturing cost can be reduced. 

[0057] In addition, in the above-mentioned example, although the Poly-Si film 4 is formed as the 1st 
electric conduction film, if formed with the ingredient which uses Si as a principal component at least, it 
will not be limited to this. Moreover, in order to form the gate 9 of a different conductivity type from 
resistance 8, the impurity is introduced at the 2nd process, but when the conductivity type of resistance 
8 and the gate 9 is the same, it is not necessary to perform the introductory process of the impurity. 
[0058] Furthermore by the above-mentioned example, the pattern of the resist film 7 was formed in the 
condition of having separated completely [ the pattern of an insulator layer 5 ], on the WSi film 6 of 2nd 
field 1 b. However, it is also possible to form the pattern of the resist film 7 in the condition of making 
some patterns of an insulator layer 5 overlapping, like the 2nd example of the 1st approach mentioned 
above. By forming as mentioned above, the gate 9 and the pattern of resistance 8 are connectable with 
the WSi film 6 and the W film 31. 

[0059] The numeric value used by explanation of each above-mentioned example is an example, and is 

not limited to the value. 

[0060] 

[Effect of the Invention] As explained above, while the pattern which consists of the 1 st electric 
conduction film can be formed in the 1 st field by one anisotropic etching which used the pattern of an 
insulator layer, and the pattern of the resist film as the mask according to the 1st approach of this 
invention, the pattern which consists of the same 1st electric conduction film as the 2nd field and the 
2nd electric conduction film can be formed. Therefore, since a semiconductor device can be 
manufactured by the small routing counter as compared with the former, a manufacturing cost can be 
reduced. According to the 2nd approach, since the pattern of the insulator layer of the 1st field is made 
to carry out and silicide — ization-react to a mask, it can leave the 1st electric conduction film to the 
1st field. Moreover, since the pattern of an insulator layer and the pattern of the resist film are used as 
a mask and anisotropic etching is performed, the same effectiveness as the 1st approach is acquired. 

[Translation done.] 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is process drawing showing the 1st example of the 1st approach. 

[Drawing 2] It is the sectional view of the semiconductor device formed of the 1st example. 

[Drawing 3] It is the graph which shows the SIMS analysis result of B concentration in W polycide. 

[Drawing 4] It is process drawing showing the 2nd example of the 1st approach. 

[Drawing 5] It is the contraction top view of drawing 4 (a). 

[Drawing 6] It is process drawing showing the 3rd example of the 1 st approach. 
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[Drawing 7] It is process drawing showing an example of the 2nd approach. 

[Drawing 8] It is process drawing showing the conventional example of the manufacture approach of a 

semiconductor device. 

[Description of Notations] 

1 Semi-conductor Base 

1a The 1st field 

1b The 2nd field 

4 Poly-Si Film (1st Electric Conduction Film) 

5 Insulator Layer 

6 WSi Film (2nd Electric Conduction Film) 

7 Resist Film 

31 W Film (Refractory Metal Film) 



[Translation done.] 
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ly-S ili4trpS^F^^'f*>aA-r^. £Z.?> 

2XgTPoly-S iR4(C*AT5n5!H L 
T, y-h 9 ©Poly-S ii4 0nI?Mifi«*fiT 
£-£■5,, -?-©&*. y-h 9(d«)E^EPttIbfc«h#t. 
Poly-S i R4*lc££JlM£a*5T^tt#&5. 

[0 0 2 9] L^Lfc*^ »lH*«OJ:3K:y-h 
9#Poly-S ii4tWS iI6tO^>yxf> 

(W) ztf'JtM KT?»j*snT^**^,-«oxgT?in 

^xsictoTPoiy-s i m4^\zmx^nrzpm^ 

IMltfiWS iH6^tcS£ISt-rs. -d^K*. Poly-S il 

4 4 , t«A^nfep^Mti^ws im6*\z®i^m*> 

tlZo y-h9CDPoly-S i g£4*©pSPF 

[0 0 3 0] tfJtbT. Poly-S ip4cp©Bgg, P 
iSgd^tl^n 2 x 1 0 20 c m-3ggt* 0 . **J9 0 0 
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(5) 

7 

Tz£o\Z. £$J2 x 1 o20 C m-3igga5o^:Poly-S i 
«4f®B»«j5niMaS«tt2~5 X 1 0 18cm-3gg 
STftTU E#KWS il6*U x 1 0 21 C m-3igg 
* T ± # L T ^ -5 © At fc> ^ -5 o 

[0031] Poiy-s i m4tp\zmxznx^z> 

L&t^Poly-S i m4*p(DPmmi3.2 X 1 o20 cm -3 
g«£*S«r***-e*«. Poly-S igU^fcJSSFbTH 
5BISU4O~1OO»0 18KTS(P- Poly-S i 

h 9 £&ICJ:D. pS©&in8 

[0 0 3 2] *lHM0STtt. Sg 1 #«lgi©Poly 

-S i*4©j*R«fc:Poly-S i 4 KMLT&in 8 ©& 
ftffi£&&3^i&^©^A£fToT^£^\ Poly-S i 

fcJB 1 tt» 1 a£«BI£Poly- S i m 4 , if! 2 * 

TfttfrH. 0«;U£?g2 3l*$££W, (T 1 ) , 3 

A*;i/h (Co) . ZZy^rJV (N i ) , €ij^f> (M 
o) *ctOtyv^^ (Pt) ^^OjBSMjS^M^-tnS 

[0033] s &jg0t 8 taa^itsffly- h 9 *m 

m-%tz#>\Z. Sf!2X@T*i&#I©a*A£fToT^3 

[0 0 3 4] ^tc. asi©#ft©J6 2&*««tt9§*- 

5. 04«|g2ii;5g0i|©Xfg0T&rK @5«04 so 
(a) ©*S/Jn¥Sj0T&-5. ^2HJg0i|-Ctt, 
0H©!f§lXg, m2XS<!:ll«©Ig^ff-Dfe«, 04 

(a) *3j;tX0 5{C^-r^3XS5rffp. ffciJd© 

[0 0 3 5] T&fc-S, WS iK6±(Cl^v 5 7.h^7Sr 
#ffiTfg2«^l bOWS iH6±tCl^7. h|g|7©A 

^-^*»itr*. fit, ^mii^j©m4xgtra 

«K. «tK50/^->t^ M^7©/t^->i 40 
[0 0 3 6] C©^2^Jg^jT'«> l/-^M7 0/^ 

->««e^R 5 onz-XD-mz^-n-v v f-fz 

(b) K^<fc3{cy-h9££ffi8©/^->£rt*W 

1 ©£Wc*&gt§i 1 2 zj&i&vrzmz'fT? n 

>^i7 h*-;H 3tiHHl 4 £©J£j5gX@Tte, 
h9tffiJx8©/t^->t^^-rSfc«i)©3>^^h so 



[0 0 3 7] £lOMO$3HiH&B6(I^ 
bt. 2BPoly-S i«jfi©mji?-5 (£TF. Bip 

tm-r) b^yitxfzm-t i cMos^Kjfr^> 
nn-ptt, ¥##»#©Sfii«i«l;:B 

osh7>^^©y-hs»ist«. $6t:¥##a 

[0 0 3 8] £-f06 (a) £«-f<fc?K:, Sg 1 Sli609 

©mixgti^«fcuT, s i^e.^c^¥^s^i« 

Kl25l2i«lbi^3S*l c <h£Btrttl§TJg 

mm. 1 b {*y- h&fcR 3 . in 3 1 c <n*mmm& 
i^mzmim (0^-tt-f) ^p/s-rs. 

[0 0 3 9] JfcVvrU Vi^?* tJiy^>^t\Z^-D 
X. fg3««l c ©gKfc|g|£|S£3rf -5. iWCVDS 
(Cct^T, ¥*#»fcl^ffi£#tCSgl39«lg|£L.TPo 
ly-S ii4^Iit5. Poly-S iM4©S£J5«, t»J 
x.«l 5 0nmSS«C-rS. ^tcPoly-S il4il 
ft, ^-X«ffi2 l^ffl©K-hr>i/SrfTPo 
Poly-S i m4±mz, piOBF2 ^30keV, 3 
X 1 0l5cm-2;ggnM *>iSAtS. ^-Xtl2 1 
ofiS^tiT5fc6« pi»**E&»&ttSillSii&09© 
s&9§b£&ft8©^<fcO*>iS<ftc.T^£. 

[0 0 4 0] &^T\ %inMM£mm\ZVT?o\y-S 
il4±ICS i 0 2 fr&fcSlMMt 5 5 5. 

lOllSJSla £«fctfg5 3®«lc ©Poly- S 

ii#J©Sg 2 xg £ lassie LT, Poly-S iK4'JiicfB2 

«m^ibx©ws ift6&j»&r&. ws im6««e 

#IS5©A^->^t)H5^-e^L, {SlAtf 1 0 0 
nmgg©Rj?tC^-rS. 

[0 0 4 1] ^©^. ffiig:R5©/15'->$-7X^lc:L 

t> siiwi a«j:^«3««i bKMomimmm 

£Wi2mmmt<Dol5<D'J>t£<%-j5\Z7FM®)&\!-¥ 

^©K-tf>^«y-h9^j5g-r^fcfe© 

H-tf>yT-*5. !f!3^!M#|-rttWS il6f«2« 
tl«5nit^©f. mi^*R©Poly-S 
4{C0iJAiiP2r2 5 k e V. 5 X 1 0 15 c m^ggt-f 

*>"aAf-*. ^*5aK-f^->ftA«. *fiay®5©/i5' 
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[0 0 4 2] *HT?3Bl*!fi«©*3XStH«t:L/ 
X, %2<m$.\ b©WS ifi|6±tl/v7«hlgi7©/^ 
->ZBI&?Z>. S^T0 6 (b) tc*-T«tp(C> mi 

X, Sglffl^l atI3@«l c ttPoly-S iH45 
»t*»t)JB2fi«l btPoly-S iH4i:WS i!6t 

*a-r«»TPoiy- sii4twsii6 t***-r 

[0 0 4 3] «±OIgfc«toT. IHtl afcPoly 
-S iR4*5&5'<-XtI2 1 J&*JgfiE$nS t £<b 
fc. $2I%1 bfcPoly-S i!4tWS il6i©« 

[0 0 4 4] &*3, l^XM8£7©l&3;^J> £<&te:0 
6 (c) lC^-rXg$:fT^^t^<toT2HPoly-S i 
^jgOB i p K7>yX^$ft5B i CMOSAiM 
Snsffctofc, R#SE«fc<koTj|i2«*l b©¥* 
#Xftlk:. ^Jx-^n" I0LDDS«1 0. n+ £!© 

9 *5 j: vififlmt 5 <D/-vr->*<£ts&&-e¥m#m# 1 
©£®Kie&ig 1 2 *#rt-rs. 

[0 04 5] I=7^2 2 5Mt5f3I« 

1 t£pUt£«J12 SZMl&t 3. Poly-S ijgl 4 

k «i«itg© p m^m®iT& s b a s nx t» s fc 

-JHCioT, l©plH£«t/i 2 5<7)^iat 

«p+ S»I2 6*«»J«SnTHS. 

[0 0 4 6] &^X, 3>3^ h*— ;P2 4©S®£-& 
h>-Qimmi 2±tCn + S©Poly-S iH2 8^t 
$3i%l ctCPoly-S i!2 8<DK?->ZB 
^-LXn>^^ h*-;P2 4«ffi{CPf£b^cPo 

ly-s ii2 8±&m<mmmi 2^mz^^\zmmm 

29&B&V, 36lcJSl»*l bCDPoly-S i BI4, 

H*-iH 3tII (fl*HH°) i€:^-r-5. I®: 
tti^T, 2BPoly-S i #lig©B i p K7>5?7^ 

2 3 £#<J1M H©y— h 9©nMOS b?>i?X& 1 
5i*e!&5B i CMOSASM$n5. 

[0 0 4 7] 8 3 -HJW&^ttXy^y' 

Z\<DTztb, 2SPoly-S i *gjg©B i p h 
7>i?X?2 3t#'J-y--f H<oy— h 9©nMOS h5 
>> J X^ 1 5'fcjG»6fc*B i pCMOSSrtfcfc&KItifc 
l/Til>&^Iift-C. ^^{SnxhxSig-r^^tT&iX 

[0 0 4 8] *fc±B*K«T«, y-h 9 ©Poly-S 
i m4$>\z2x 1 o20 C m-3gS©BtPi:75t>*— 1!> 

HWS igtT»«l/T«r»fcft, &©$MXWS i 



(6) 

8g6*SB£®l^ff{oX, B<Dj8S«2~5 X 1 0 18 C m 
-3ggt;i£X<8;T-f-5<. -tOlS*, £*-h 9 ©Poly-S 
i^4tei««g©nSKF-£>^£nXi®&T-5„ U 

icy'- h 9 £ £ri*X£-5. 

[0 0 4 9] 2flPoly-S i 8tig©B i p h^> 

-;?X*2 3Ki5lAX, s<-xmM2 1 £0i.lx.tfW*y-th 
-f KX^-T-Si:, WtfUtM K©Poly-S i ■('©pi 
^M^. ^tfB^Wtf'JlM HOWS i «p{;:S3:l^t> 
io n-S, -^LXPoly-S i ^<DpS!^M#lSK^®TUX 
1 if ^OB©J6«j!«»(i3n. Poly-S i t 
¥m&&fcl<DS i t(Dn>?t> hfita^JgALXL* 
O, ^(Dtctb. 2 Jf Poly-S i *ij£©B i p h^>v7. 
*2 3£J£jrtS4§£K:tt> ^-71I2 1$W)SUD- 
•f HXPfig-a-f, «3Hi6«7fa^fcJ:5lcPoly-S i 

[0 0 5 0] ^tC, #H9i©fS§2©#}£©-0i!£0 7t;: 

^-rxga^ffl^xf&Bj-r&o ^oaaMs-nt, 

X#©fcl»«ICJStt£#J*U i2f«tnMOSh 

20 7>yx^0y-hwt?>. £-r mi ©#}£©m 1 

H^JX^fc^lXSSrffo. ^©&> H7 (a) IZ 
^-rm2XgSrff 5. 
[0 0 5 1] I2IITI1 mi««^©Poly-S i m 
4±l£0ii;UiT i , W, Co. Ni, Mo£J:tfPt#» 

\i6 7y1t9>#7>7-> (WF6 ) (H2 ) ©ig 

£#XIS£ffl^X, &7 0 0X©CVD&»CJ:D, ^1 
#«^©Poly- S i 31 4 XKWJg 3 1 ZMtfLTZ. WI 

30 B8 0 nmgg©iJI(:»5„ ife*3. W13 1 liX 

[0 0 5 2] ^©^. 7 0 0 ~ 8 0 0 X@g©iBgX 1 
0~3 0»igg©T^-^S:fT-5. 7~-)VZfTOZ\t 
Wot, H7 (b) fc^f i5l:HS«i aPiW 
Poly-S il4iW!3 lijJiy'JW KfbKlSt-S. 
^■LX, a^©Poly-S ilg4Ji(rWS i 

|g| 6 affile *^i^^5©/1^->->^±© 

[0053] m^xf^immm<Dm2xmtmm\zv 

40 T. mi®«l aJW^©mi««Htm2^«llt©'5 

^JX«m2S«K!5^WS iA^^^©X, mi#«H© 
Poly-S i^4lC0iJAtfPSr2 5 keV, 5X1 0 15 c 

ra-2giT-f *>aA-r^. 

[0.0 5 4] ^T«3Igtll 0 7 (b) IC^fi: 
•5fci*SJi5©W^3 1 ^m^i'y^y M-yf>^ffl 
^TMMl:i*t5. ^©^. mi^iSC»l©m3XS 
tmmizVT. f2Mib©wsil6±i;i/yxh 

i^7©/^->^^fi!c-r-5o ^ux, ^\mmm<D%4 
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WH3 1«, Jt£ttXy?>jr®IKlCPoly-S ig|4. 

ws i st6 tmrnzmik-tzfiK fcixiifti&ttxs^ 

[0 0 5 5] &±©Xgt;:«}:oT\ nifei&l aCPoly 
-S i l&4frz>t£Z>l>mcDi&ifi8CDn5' — >&MtfL2n 
Z>t£>b\Z, Wi2m®l blcPoly-S ig4tWS il 
6 i ©a««i§T £ 3 n 'JIM K©y-h9*«» 

[0 0 5 6] Z. <DmM&lT'\$m 1 ffitt l a OtfiMR 5 © 

JB1*«1 aKttPoly-S i0(4ftt9&. ;£fcg§l©75 
ffi©J6i*lfi« tattle. -@Oil*ttiyf>yi:J: 
^Tfift8©/^ — >£y— hSOtfy-iM' Ki*«ME 

[0 0 5 7] fc*, ±CftltM"rr*, IlifliLT 
Poly-S i HU&J8j*bTt>5**» ^4<itiS 

[0 0 5 8] 3SK:_ke*ifi«Ttt, I2I«lb©W 

s im6±\zmmm5<DA?->tizm±\zffintcVim 

MiBLfcJBl*«fe©JB2*Jfi«0«t-5K, UvX hK7 

© a * - > ^se^si 5 <r>rt t> - >©-sb \z n— 5 y 

72l£ZVim-?Mm-?2>Z\£>b-5imT$>2>. -tl2©J:5 

£. 

[0059] ±Mttmffim<DmwT*m^tc&m\z-we 
Sot, *o«tcisiesnsrtta:*vs. 

[0 0 6 0] 



mwomm] &>±.mwvrz£?\z*mw<Dmi <Diom 

t Lit— 0«iSJIti7f>^. SSititti:: 
««»CRIi;jBl**Btt*2 3Mlllltt*»&a:<&/'«^-> 

©ignx h^igM-r-S^id^-C^S. J82©35fSsfc:«kn 
-r ka;rj£;s-&*©t?» $ 1 ffi^tCfg 1 ^«^$r^-r- 

[si] asio3&ffiojBi*Jt«*«-rxeHT*<&. 

[0 2] SU^flC£9»££nS¥*ft*iEBOtriI 
0T&S. 

[0 3] W#U-y--f K+WBjiflEOS IMS»«rlS*S 

[0 4] JSl<0#»<Dj62*Sl5«fc*ri8B'e*<&. 

[0 5] 04 (a) OMf/hTffiBlTr**. 

[0 6] ^ 1 CO^jiOS 3 *tlS@T*5. 

[0 7] ^2©75S©-CT^^-rXg0T*^). 

[0 8 3 ¥«#gB©tait#ffi©ft#0iJ£^-rXg0-C 

1 *m#m# 

la flit- 

lb % 2 

4 Poly-S igg (Ml***) 

5 Ifi&K 

6 WS if (£2#ttlK) 

7 1/5>X 

31 wi (xhaamd. 
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